91-235446/32 J01 WAKO- 10.U.89 

WAKO SANGYO KK • j 0 31 54h606-A 

10.U.89-JP-293661 (02.07.91) B0ld-27 B01d-35/02 FOlm-11/03 
Spin-on filter used under high pressure - comprises filter element 
inserted in cylindrical case 

C9 1-102 636 



"? n ./ U L Cr .f 0mprtses a Cylindrical case opening at Its top and 
and filter element Inserted Inside the c^e 
S^l, . Vf ^ d 0n Oie i 0P *** a screw for attaching the filter tathe 
^I^r™ 6 «>ver has 1st. and 2nd now passes opened at uppel 
C0W> and 0,6 fUter €lement '^attached to the cov^r 
S^^iE^ST" COim ^ Ct f d ^ the f"ter element. Outer 
1? °, f "I 6 C ° Ver ls tormed 6065115 lower side cylindrical 
£££h£i £2?* *° ? e Upper part °< case and upper sWe 
S^^« P ^ rU ° n !? ha l e SmaJl€r ^ 11,6 lower s *de cySndrlcaJ 
P°2i on - A jter coupling the cover case, the upper side cyimdrical 
portion is deformed to inner direction and supporting rim? £sert^ 
in the portion providing secured coupling. ^ g Gd 

USE - The filter Is a disposable filter for engine oil havln* hiirh 
SSStoJfi 0 " US€d Under m0r€ ^ 50.!SKg/cm2 Vlng a^P 



C 1991 DERWENT PUBLICATIONS LTD, 
128, Theobalds Road, London WC1X 8RP # England 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401, McLean, VA22101, USA 
Unauthorised copying of this abstract not permitted 



®B*@#HFff(JP) ® i$ J* a IS & B8 

@&!H4f I* &m (a) ¥3-154606 

©Int.Cl. 5 »ME^ ftl^SESS^ ©£B8 ¥&3¥(1991) 7 2 B 

B 01 D 27/00 7112-4D 
35/02 

F 01 M 11/03 A 7312-3G 

6953-4D B 01 D Co/02 E 

8® ¥1-293661 
@£ti SI ¥ 1 (1989)1 lfl 10B 

m % tt ffl H ~ 6P f*3SiH»«zRif3»l2LSABI2913- 6 -309 



u «H w 

SEE ffl * * X ;<- y 7 < to 9 - 
2. HF « * <D «5 GB 

© y - * ± * ;o^-xrtKffARRin;o 

flfi*'<-ctt» IR£y-^<Df*ilSJ:3ii!lt4 
35 I **tf»2jiS8*<fl?£a'<-a±3ac:8imL 

x # « * n , cnomi«j;aai2ie«s3winie 

u > x ^ 6< ffi & A '< - c IE 9 ft n T ts 0 * 

3.1 □ t & ^ f h & * f( u tz 7 sH a a a t , c ^ 7 



0±«8g!Macfl£7fflinBffi*ft&**TaiI£ 

JifflPlSfiStK^nfcK^tB.t, ft 8 «J > 

2) fl? E ft ft 'J x *r a< * fi5ET«nt9fiJ±t-cS 
* fl?e*-x±ai8E:*ttSfl£±fl<i5J:c;7 

filPHJffltffl-Jffl^CEAlTB'JMit^nT'o 

\£ V t V 7 < to $ - . 

3) Hifi^Uiafli^ESR'j x *r j; 0 ± * 

x^Ofta5«rlfl?J:?Cft$«lC0rOi6*nTV*«& 
:iififttt4!I*!ll3t l 3l <. L < U 31 2 9i IS 
tt03EEfl|x f / t / 7 4 to 9 - . 



T«tt*H«* newest** t r a o * c<a_ta 
*-sc£*tf»£**»*«;ftiJa**3n3Ja<D 

©£<*<Oi£tfi*fiit*$fc*!>, ffl £ 5& i *s <fc SR 
2JSB«MP«BOJ;Uttai f - * 0 ft # 

* n , 

*«*ttV*«5<*<D$5n*ffiii:**383 - * » W 
6) U5E»2v-^«5«^ffIETfilR0Ki:KH 



HCn¥3-l54G0G(2) 

7) Wa3T2v5»^IRia»'<-©±eB<04ijfc»K:M 
t , N£Ktt*y^lRES2*5nc:fc£*nfctt 



3. 5&WO»«HfxJftM 

e y * v 7 <*^-ift4n5ffi^l*T M 
7 < * * -CMt *• 

xfcry*y74**-i*i£Sfrfrxys;yjfl* 

«8*«xeyf/7^f-tt, Jt « # M a u 
Ta#GafilLfcRC5tty-xrt£7 < a, * - x u 

fl«4ttot^*«*i-tt«tft*, * <0 X ft li 

7 <**-xUjiy ► ^ H2 0 Hi L T ?? o O T Ji fi 

; (D J: H ^ t"/ t y 7 < * 7 - ;i 7 < j;? - 



0^ E * K: *5 ^ T tt x >r-x*5.fcc;x;'<-S5Wtt 
5K<1*'->##f£*n, *><-«0*«tf*-X0 

±at*£-ttfctf»>fifa*n c o - * ^ * n ) 

< * 9 - <?> US £ c 

U % i '/ i> •/ ^ U 7 ^ ^ - O J; 6 n H S! 

^ , ftfilCU^tli, «Etttt ft 

t y 7 < * * - £ fig ffl L tz ^ t 'o 7 E t> a 
< * 91 * l*x 50-iOOks/crff2 2C«>aSETT 



S o 

1 6 8 «f 2 C8fc tt > *fcO<D®E©Trt>ffifB5J 

o . % w <o m ^ 

±ffia«i2«ofci6, w * ^ r i* , 

L *: li <TR Ett 0 * - * t , C © * - x A 

fi«[infc7^;-iMni, y - x <& ± 

* * c % * /< - c * * - 
X0rtS5fc£t55L*'<-±ffiK:Bgatf-Sgri ^ J: 

tf§r2£K*»tf , c: n * sr 1 * <t # m 2 £8 # 

i'llllDlfcPlBttoy-MOi, C O * - x 1 

* - x 1 o<o±25Ma®c&&*nfc*/<-30 

* - x i OaTa^EiS 1 5*ci:0Cr1S*n, 

n si i loiicaTflRfli'j v 7 % \ 2 n ± v z 
n j: 0 /j> a o ± am a « *✓ ^ sb 1 3 6* - t* c ss 

^->Tl»4. 01 '„ , _L jM R 53 ! J *' ^ SB 1 3 :i i i£ 



?iBJI¥3-154G06(3) 
n r *s o , ^ ^ *'<-oftjg|ffitt % y-^oj; 

rt£C7-uxEJ&*tfT±<MRQ85j:c&a*tf 

*'<-**-x.tiaecfc:E»)tttf-ti*s 0 * 
(ttJB ) 

c^RfTfifcA, ^-xi*jjJ«:<OE^^B[EK 
7 y**-*fi£i$fcSi|ja7 , uxtfj8<scns<DT4> 

«t 0 * n , **T<M££*g33**T**lili'R 
& tt * L T S « *'<-3 0O«ti*fflC:tt3?fi3 
3tir.tJ:Tcgiata2K»3 2 # # * 
n, C0S2ttK3 20ftifilcnttt*i>3 9*<Ji? 

c * C<DS2£K3 2*ffiOJ;-5CbTffi&<Dgi 
IRB3 l^iTCRaitlBttint^*, * 

' < -30<o^fltt, TsiR®EB3 5*«fcacn* 
»M>fc<DJ:<RlR®ffi3 8fr*KttSttc:Jt;i£* 
n * S R E 85 3 5 . 36tf*-xiO<D±8SiS5<0 
TffltJ iaiffllRS'i 1 2, 1 3 K: «fc 0 E 

* * ic , coTiMUiaiiWPlH'J yaffil 
2. 13li>-eo±tc{£A*n^»ttf';^^50 
0T3WfcJ:tfJt<mRR'JvrSS5 1. 5 2 IU 5 

» '< - 3 0 « ± S li W i ;f 0 - 'J x *r *» & g 



I y - a- ffi M 4 ltt, 38l**tf3l2fcft3 I . 
3 2©±flaOflP<rQH^' c C^** l "^ <5 0* c <o * 
tr y * y 7 ffi^KttfcKOtt***** 

* * , * 1 ? - * « tf 4 l^ffl^ffiWaaK^ttt 
TCOK^iSWt, 381*J:c;at2£H3 I . 

32*a*tt<**ft;*£&ffl'*"* < * ) *®» t **' 

* * */<-30O*BiiCtiit*TWflia3 
5 K B 0 - y x**3?A»&tt*aS2 5'-A'SSW4 2 

S 3d ti * - x 1 OOTMRB'J yaffil 200 35 

* - * i ortcca*n/:7 < * 9 - * f > y 

3, 240ract£ffittfctfrtt*nfcilfli22*4> 
$PlBttCEKttMllS*nt<j»), * * * S 
xyH7*u-h23. 24ORa"Cfiottfi22<0 
rtHfilCttBLT* £ tt © >1n Jl 2 1 a * *f L '< 
y*>>*3fr***Pmtt<o:Stt2 1 E !ft * 

V* T * • 

REM yaffil 3 (53 A0Tli2iSJattt^ 
> , S3 ABK^ti^TfllPlS'J '/^ffl 1 2 
13' fc «» T V* * • C © *> % *'<-3 0li 

* - * 1 o^Jtaraartc^ot tKA^j: 

C<ottS"Ctt» *'<-3 0«>T«HCltt3 5tt 
y - x 1 0OT«int3'J yaffil 2tfi^!Jttt 

^nt^5. : o /: 36 , # - , o - * 6 0 * Pi 
T tf J y 7 SB 1 3 ' K I 3 t t , : ^> 5i W ^ , 
»*<-30<O±MRt5f2&3 6C!^tUT«ifl 
JSJ ^ 7* U x £ II? $ * x 31 2 5C * * L ^ ± 51 ^ 25 



!SRt1 i P3-15460G(4) 
i<ort&2Mfcaai-swa*ffu* c 0 w □ ft 

c*/<-30«55IS33«r«A*«Xxi/>y h 
20^*' < -30«:E»)tt»t^nt^4. J: x y 

Kru-h2 4<oMartra»ctt, cokakt 

«'/-**?f ^fc*«»3 , /-*B»4 3 4'E» 

* n r v> s • ttu, rx'/^u^23a- 
x l OOttffi 1 5t<oracttEetfla45^fitt 

vf20tt±*CWt±if*nT, x u y y h 2 

0 u a /< - 3 ocBOWiunfcttlTRftin 
*$£Wfc«*x*y*y7 <**-<iiaJ:<0<fc 

Hl)l«Hi<5t*5* , » C<D7<**-<Dtfl 
£ tt ^ ^-xl0rtO7<A^^-xu>yh20 
(, U < li *'<-3 00^123 3 
Kii//^20^IRO«itfcttSt, A /< - 3 

o**-xio<o±»ffi«cEotttf*. £<o* 

/< - 3 0 © * - x 1 0^©©ttfc«ttf&ft 'J v ^ 
50<DEAfco\,*T&3AH**tf353BEIfc£ 

0 t* < n a 1 1 iifflRH'J ^ffli 3 ttiJ; 
1* •? n & • 

50C1, S3BHCvt^^, TWCttEt 
* - x 1 0 <D T « R « 'J v^ffil 2 fc * ^ < fc £ 
( * 4 h 7 < * ) t*T«»»9 '^15 1 

SB 1 3fc*^<»&t*l««»9 y ✓ SB 5 2 £ 

fr^fc&snri**. :ofti5'jy/50ii« ai 

SBem^J^cEAan. c©IS3R»-I2HC* 
*-*4c % TftlttJL0J:J!ntM yaffil 2. 1 
3 £ a o t ID 0 <1 ^ o n * • : (0 i o c K W 'J v 
r 5 0 i< ir 0 w it ^ n i t , c^ara'jy^so 

;i <r - x 1 0»J:aiR***' , -30 ft * RB 
HltU d *> Si # *> fj EE 3 a A« 35 * * . 



^T<3!»fc&(flTr*« Z 0 x f y * s ? < * 9 - 
#H0tttt*n*ffi¥8B« (0**TT) raw 

C x e y * v 7 <**-£<$*@(EicttTill*f 
3 9 * $2 a * * * c co x e 

^8B«Ctt&aiA!l»^^«*nT^0> C O £ til to 
Hli»2«»32ia.at^ * * K * ffl * 85 W 

T 35 1 f — A' fl$ # 4 1 ia»tT:OB»t'/- 
^tUH«,t^U4U, <: <0 * - * ffi 

±KKA«i8tt, flXtf , HiE* * 7* (0** 

, *-xlOF*!<OtoEtt, t-MOH 

* * - x 1 0 <0 M « ft Iff tt S3 fii £ * C <!: I* 4> 
^«T*ii«, iKD^CiO^-x 1 OOTIMPl 
B«jyr812#*7jCtefi*n*±* m 2 * - 

afe® i; s sitetttfa D > cnc«fco§4E& 

50«T««»« >^«5 i * T (M R er 

•J yaffil 2±fcEA*nTU6fc», coss^ 

© & s a< st c k < , c©j»»^^©«ian<ogaai 

cfl**fiiEftat>fctf-C&*. 

^-o*^cii, t-xiot 1. 2 « © £ J3 4> 
fl4g(SPCC£) 1 0 0 k t / 

aim±.eQ54ff&tta<fc*C £ 3? |* C ,k 9 & 12 i 

n * . 

± Id 3t 2 > - % U a > - t* tfe T £ £ 4 .ill JtS 
n © im 2fl ;i fc£ JH ft IE v •> 3 *.< 41 & :c eg jfi t 



IS 0,1^3-154606(6) 
-5 , 811583 UI,t, y-xiO(«| 
c *s it * 7 < * * - x u ,i y h20©*JSflli<02 
H rt c £ A * * • ft v> t , * qi a , -e * tt- i ^ 

C 18tt22*ffli§l,TgIi&*n > S«2 KD/jx 
C <ofc, ^fllA, V<fc c , 3S 2 fc» 3 2 * 

is * n *. 

I* * *-*10***/«-30*±»C»Lttf 

<& 8 £ tt * iiCoiUA/^aOtt^-xi 

/ffll3CJ:0Klf*nuai:, c <& 25 A< 

? * ±£ttE#&ET*.,T<>*'<--30tftetf 
tiiS«fc-5fcC£tftt<C<D7 <^^-<DSff fiff 
tt S i> . 

28 1 2±*#f , Lt>B7#K*&*fctfTtt* 

3iO*«rfi,TEA*n5J:^fitOT<>fi 
i». * * 3f4Hc*fJ:3tc* ±fifR«MJy*' 
ffil3*±2Tc:£di*ii-T*5*, «|$»)yr55 
* ± W R W U yaffil 3iCffAtiiiU, 

fitffil 3 atffctf'J v^SSfcQSJ^fcj&tt 

*±7jC£tU*tf, »4H0<fc«3fc0r*)2!x.LT 

11, * - X I 0 * 1 . 2oa<D£#CD8E(SPC 

cfi) ^iuistu, eokc/«ifci±-c*>*c 
^«aa»)«a*n/;, c © * *> , *r - x i 

21 ± £ H V> T ll , ±4lRW9v0rai3£ft7i 
-^^Ull?* nifH^^Ltii, 3t 5 0 i: ^ t 



r B 1 2 ' i'^ttltiJO, * '< - 3 0 ' OJ: 
a^HU-M 0' CflU'i^ttl 2' ± w 

©tttf#R>it*n*tf*»DTf.i<, © as <* <o 

dJfctfit*n*<DT* C <D 8 £ li * 3I2->-^ 

. £ W © 8 * 

01K«IUH» * 5£ *fl J; ntf , 

& s r s £ t ucoTmneEJ: o * & <o ± gw 
reeb4 * arc * ttcj&tf * n, 



?$0!1*3-154UOG(6) 
yrtEAlt^*«t, *-*rt<fit*©Efla< 
c i 6< < , * © « E Biff A' S5 v> . tt * fi^'J 

n fc 31 2 ^-^flSW^^-^tt^rtElcJ; 0 <£ T 
t^H^iht^ fiJE*&E***K®i6*c 

4. 0 as © m m * a w 

V ffi H * 

**-©Ul£KfctfS*-X^©* '<-©©<*£ 
^ tk 3S SI * 

»5Htt»ttUex^7 <**-©*/<- 




?*Dfl ¥3-154606 (7) 
« 2 H 8 4 3 




-31 - 



Japanese Kokai Patent Application No. Hei 3[1991]-154606 



Job No.: 1604-94873 Ref.: 758.1040USD1 

Translated from Japanese by the Ralph McElroy Translation Company 
910 West Avenue, Austin, Texas 78701 USA 



Int. CI. 5 : 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. HEI 3[1991]-154606 

B01D 27/00 
35/02 
F01M 11/03 



Sequence Nos. for Office Use: 

Filing No.: 
Filing Date: 
Publication Date: 
No. of Claims: 
Examination Request: 



7112-4D 
7312-3G 
6953-4D 

Hei 1[1989]-293661 
November 10, 1989 
July 2, 1991 
7 (Total of 7 pages) 
Not filed 



SPIN-ON FILTER FOR HIGH PRESSURE 



Inventor: 



Applicant: 
Agent: 

[There are no amendments to this patent.] 



Yujiro Shioda 
2913-6-309 Nara-machi 
Midori-ku, Yokohama-shi 
Kanagawa-ken 

Wako Sangyo K.K. 
3-1-2 Kyobashi 
Chuo-ku, Tokyo-to 

Shogo Onishi, patent attorney 



Claims 

1. A spin-on filter for high pressure, characterized by the fact that, in a spin-on filter that 
consists of a nearly cylindrical case whose upper end is open and whose lower end is closed, a 
filter element that is inserted and held in the case and that filters a fluid flowing through the case, 
and a cover installed at the upper end of the abovementioned case that covers its opening and can 
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be attached to and detached from the unit requiring filtration by mounting threads formed in the 
abovementioned cover: first and second flow passages connected to the inside of the 
abovementioned case are formed in the abovementioned cover so that they open to the upper 
surface of the abovementioned cover; the abovementioned filter element is installed on the 
abovementioned cover such that these first and second flow passages are connected via a filter 
medium of the abovementioned filter element inside the abovementioned case; the outer 
peripheral part of the abovementioned cover consists of a lower cylindrical part with a diameter 
that fits into the upper opening of the abovementioned case and an upper cylindrical part that is 
positioned above the lower cylindrical part and that has a diameter smaller than said lower 
cylindrical part; the abovementioned cover is inserted into the upper opening of the 
abovementioned case with the abovementioned lower cylindrical part fitting into it; the upper 
end of the abovementioned case that covers the abovementioned upper cylindrical part is joined 
to the abovementioned upper cylindrical part by press-deforming it inward in the radial direction; 
and a holding ring is pressed on and installed such that it covers at least the part at the upper end 
of the abovementioned case that is joined to the abovementioned upper cylindrical part. 

2. The spin-on filter for high pressure of Claim 1, characterized by the fact that the 
abovementioned holding ring is extended to the abovementioned lower cylindrical part, and is 
pressed on and installed over the part covering the abovementioned upper and lower cylindrical 
parts. 

3. The spin-on filter for high pressure of Claim 1 or 2, characterized by the fact that the 
upper end of the abovementioned case projects upward from the abovementioned holding ring; 
and this upward-projecting part is folded over to the outside so that it covers the outer surface of 
the abovementioned holding ring. 

4. The spin-on filter for high pressure of any of Claims 1-3, characterized by the fact 
that the abovementioned filter element has a cylindrical shape wherein the upper end is open and 
the lower end is closed; and the opening at the upper end is connected to one of the 
abovementioned first and second flow passages. 

5. The spin-on filter for high pressure of any of Claims 1-4, characterized by the fact that 
a first seal member is arranged on the upper surface of the abovementioned cover so that the 
openings of the abovementioned first and second flow passages are enclosed to block the escape 
of a fluid from the abovementioned first and second flow passages when the filter is installed on 
the abovementioned unit requiring filtration; a second seal member for blocking the escape of 
fluid in the case is arranged at the junction between the abovementioned case and the 
abovementioned cover; and a third seal member for blocking the flow, between the 
abovementioned first and second flow passages, of fluid that has not passed through the 
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abovementioned filter medium is arranged at the junction of the abovementioned cover and the 
abovementioned filter element. 

6. The spin-on filter for high pressure of Claim 5, characterized by the fact that the 
abovementioned second seal member is installed at the abovementioned lower cylindrical part. 

7. The spin-on filter for high pressure of Claim 1, characterized by the fact that the 
abovementioned second flow passage opens to the upper surface of the abovementioned cover at 
its center; the abovementioned first flow passages open at its periphery; and the abovementioned 
mounting threads are female threads formed in the abovementioned second flow passage. 

Detailed explanation of the invention 
a. Purpose of the invention 
Industrial application field 

The present invention pertains to a filter used to filter a fluid such as oil. More 
specifically, the present invention pertains to a disposable filter called a spin-on filter. 

Prior art 

Spin-on filters have often been used as oil filters for engines, etc. In the conventional 
spin-on filter, a filter element is arranged in a cylindrical case whose upper end is open and lower 
end is closed, and a disc-shaped cover member is joined with the case opening. Generally, it is 
freely attachable to and detachable from the unit requiring filtration, such as an engine block, by 
mounting threads formed in the cover member. Its replacement is performed as an assembly, not 
by removing the filter element, and filter replacement is easy. 

Thus, since the spin-on filter is a so-called disposable type in which the entire filter is 
replaced, it is necessary to lower the total cost, and in the prior art the case and the cover member 
have been manufactured by working sheet metal. Furthermore, the cover member consists of a 
substrate made of a thick disc and a relatively thin cover sheet spot-welded to it, and the 
mounting threads are formed in the substrate. The outer edge of the cover sheet is folded 
(roll-formed) with the upper edge of the case, so that they are joined together. 

Problems to be solved by the invention 

In the abovementioned spin-on filter, if the pressure of its operating fluid is low, such as 
with an oil filter for an engine, there is no problem. However, if the operating pressure is high, 
since there are strength problems with the mounting threads formed in the inner plate and 
strength problems with the junction of the cover sheet and the upper edge of the case, the filter is 
not appropriate. However, the demand for spin-on filters for filtering high-pressure operating 
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fluid has also recently increased, and for example, a spin-on filter usable at a high pressure of 
about 50-100 kg/cm 2 is in demand. 

Also, Japanese Kokoku Patent No. Sho 60[1985]-38168 has for this reason disclosed a 
spin-on filter usable even at substantially high pressures. 

The present invention takes the abovementioned situation into consideration, and its 
purpose is to provide a spin-on filter with sufficient pressure strength to be usable even at high 
pressures of 50-100 kg/cm 2 or more. 

b. Constitution of the invention 
Means to solve the problems 

In order to achieve the abovementioned purpose, the a spin-on filter of the present 
invention basically consists of a nearly cylindrical case whose upper end is open and whose 
lower end is closed, a filter element that is inserted and held in the case and that filters a fluid 
flowing through the case, and a cover installed at the upper end of the abovementioned case that 
covers its opening and that has mounting threads formed in the cover attachment to and 
detachment from the unit requiring filtration. Furthermore, first and second flow passages are 
installed in the cover that connect to the inside of the case and open to the upper surface of the 
cover, and the filter element is installed on the cover so that these first and second flow passages 
are connected via a filter medium of the filter element inside the case. Also, the outer peripheral 
part of the cover consists of a lower cylindrical part with a diameter fitting into the upper 
opening of the case and an upper cylindrical part that is positioned above the lower cylindrical 
part and that has a diameter smaller than said lower cylindrical part. With the lower cylindrical 
part fitted to the upper opening of the case, the cover is inserted, and the upper end of the case 
that covers the upper cylindrical part is joined to the upper cylindrical part by press-deforming it 
inward in the radial direction. Furthermore, a holding ring is pressed on and installed such that it 
covers at least the part at the upper end of the case that is joined to the upper cylindrical part. 

Operation 

In the spin-on filter with the abovementioned constitution, the upper end of the case is 
joined to the upper cylindrical part by press-deforming it inward in the radial direction, the 
holding ring is pressed onto this part, and the cover is held strongly. Thus, even if the pressure of 
the fluid in the case is high, the cover is not pushed loose by the pressure, and the pressure 
strength is high. 
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Application examples 

Next, preferred application examples of the present invention will be explained with 
reference to the figures. 

First, a plan view of the spin-on filter for high pressure of the present invention is shown 
in Figure 1, and a cross section of the spin-on filter along arrow II-II is shown in Figure 2. The 
spin-on filter has a cylindrical case 10 whose upper end is open, a filter element 20 arranged in 
the case 10, and a cover 30 joined with the upper end opening of the case 10. 

The lower end of case 10 is closed by a bottom 15, and a necked part 11, made by 
pressing steel sheet, etc., is provided extending toward the outer periphery near the upper end. At 
the necked part 11, a lower cylindrical ring part 12 and an upper cylindrical ring part 13 with a 
smaller diameter are integrally formed. However, the upper cylindrical ring part 13 is not formed 
by pressing the abovementioned steel sheet, but is separately press-molded during assembly of 
the filter, as will be described later. 

The cover 30 is made by casting iron or aluminum alloy, is nearly disc-shaped, and has a 
projection 33 at the center of the bottom side. A second flow passage 32 penetrating vertically 
through the projection 33 is formed in the center of the cover 30, and mounting threads 39 are 
formed in the inner surface of the second flow passage 32. Also, as can be clearly seen from 
Figure 1, several first flow passages 31 are vertically formed so that they surround the second 
flow passage 32. The outer periphery of the cover 30 is formed in stepped fashion from a lower 
cylindrical part 35 and an upper cylindrical part 36 with a smaller diameter, and the cylindrical 
parts 35 and 36 are covered, respectively, by lower and upper cylindrical ring parts 12 and 13 of 
the upper end of the case 10. 

Furthermore, the lower and upper cylindrical ring parts 12 and 13 are covered by lower 
and upper holding ring parts 51 and 52 of a holding ring 50 pressed onto them. 

A first seal member 41, consisting of an O-ring, for example, is arranged on the upper 
surface of the cover 30. The first seal member 41 is arranged to enclose the upper surface 
openings of the first and second flow passages 31 and 32. When the spin-on filter is installed on 
the unit requiring filtration, the first seal member 41 contacts the surface of the unit requiring 
filtration, creates a seal, and blocks the fluid passing through the first and second flow passages 
31 and 32 from flowing to the outside. Also, a second seal member 42 consisting of an O-ring is 
arranged on the outer peripheral surface of the cover 30 at the lower cylindrical part 35. The 
outer peripheral surface of the second seal member 42 contacts the inner surface of the lower 
cylindrical ring part 12 of the case 10, and blocks fluid in the case 10 from leaking to the outside 
at this location. 

The filter element 20 arranged in the case 10 is constituted by arranging filter paper 22, 
folded into a bellows shape, between the disc-shaped lower and upper end plates 23 and 24, and 
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a cylindrical core 21 composed of punched metal with multiple small holes 21a is arranged 
between two end plates 23 and 24 and at the inner periphery of filter paper 22. The upper end 
plate 24 has an opening at the center connected to the internal space of the core 21, and the 
element 20 is installed on the cover 30 by inserting the projection 33 of the cover 30 into the 
opening. A third seal member 43 for sealing the insertion part is arranged at the inner peripheral 
edge of the opening in the upper end plate 24. Also, a compression spring 45 is arranged between 
the lower end plate 23 and the bottom 15 of the case 10, and the filter element 20 is pushed 
upward by the compression spring 45, so that the element 20 is held in its installed position on 
the cover 30. 

The spin-on filter of the present invention is constituted as described above, and during 
filter assembly, the cover 30 is installed at the upper end of the case 10 after the filter element 20 
is inserted in the case 10 or with the element 20 installed on the projection 33 of the cover 30. 
Installation of the cover 30 on the case 10 and pressing of the holding ring 50 will be explained 
with reference to Figures 3 A and 3B. 

The case 10 is formed by pressing a steel sheet, and in the pressed state, the upper 
cylindrical ring part 13 (shown by a line of alternating long dashes and two short dashes in 
Figure 3A) is not formed in the shape shown in Figure 2 but is a cylindrical ring 13' that extends 
upward while maintaining the same diameter as that of the lower cylindrical ring part 12, as 
shown in Figure 3A. For this reason, the cover 30 can be inserted as is into the upper end 
opening of the case 10, and the cover 30, as shown in Figure 3A, is inserted into the case 10 until 
it contacts the necked part 11 of the case 10. 

In this state, the lower cylindrical part 35 of the cover 30 fits and makes contact with the 
lower cylindrical ring part 12 of the case 10, but the upper cylindrical part 36 is separated from 
the cylindrical ring part 13'. For this reason, a roller 60 is pressed against the cylindrical ring part 
13\ and the part is pressed and deformed in the inner peripheral direction until it meets the upper 
cylindrical part 36 of the cover 30, so that the upper cylindrical ring part 13 shown in Figure 2 is 
formed. The cover 30 is thus sandwiched between the necked part 1 1 and the upper cylindrical 
ring part 13, and is securely installed at the upper end of the case 10. 

Even in this state, the installation strength of the cover 30 is substantial, and the pressure 
strength of the filter is substantial. However, in the present invention the holding ring 50 is 
pressed on to further increase the pressure strength. The holding ring 50, as shown in Figure 3B, 
consists of the lower holding ring part 51, positioned at the lower side and tightly fitted to the 
lower cylindrical ring part 12 of the case 10, and an upper holding ring part 52, which has a 
smaller diameter than the lower holding ring part and is tightly fitted to the upper cylindrical ring 
part 13 of the case 10. The holding ring 50, as shown in Figure 3B, is pressed on from the top so 
that it covers the upper end of the case 10. As a result, as shown in Figure 2, the holding ring is 
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installed such that it covers the lower and upper cylindrical ring parts 12 and 13. If the holding 
ring 50 is installed in this manner, the holding ring 50 reinforces holding of the cover 30 by the 
upper end of the case 10, so that the pressure strength is increased. 

Use of the spin-on filter with the above constitution will be explained briefly. The other 
party member (not shown in the figure) onto which the spin-on filter is installed has male threads 
that engage with the mounting threads 39. The mounting threads 39 are therefore positioned on 
the male threads, and the mounting threads (female threads) 39 are engaged with the male 
threads by rotating the entire spin-on filter, thus installing the spin-on filter on the unit requiring 
filtration. An oil outflow passage is formed in the part with the male threads, and the oil outflow 
passage communicates with the second flow passage 32. Furthermore, the unit requiring 
filtration contacts the first seal member 41 when the spin-on filter is installed and seals at this 
part, and an oil inflow passage opens at the inner periphery of the seal. The oil inflow passage 
communicates with the first flow passages 31. 

The abovementioned oil inflow passage is, for example, connected to the discharge side 
of a hydraulic pump (not shown in the figure), and the oil outflow passage is connected to a 
hydraulic operating apparatus (not shown in the figure). For this reason, the operating oil 
discharged to the oil inflow passage from the hydraulic pump, as shown by an arrow Ai, is 
introduced via the first passages 31 into the space at the outer periphery of the filter element 20 
in the case 10. Then, as shown by an arrow A 2 , the oil is filtered through the filter paper 22 and 
introduced into the space inside the core 21 through the small holes 21a in the core 21. Then, as 
shown by an arrow A3, the oil is discharged to the oil outflow passage via the second oil passage 
32, and the operating oil filtered in this manner is supplied to the hydraulic operating apparatus 
through the oil outflow passage. 

The oil passing through the filter is filtered in this manner, and the hydraulic pressure of 
the oil applies a force that pushes the cover 30 up and out of the case 10. As described above, in 
the filter of the present invention the cover 30 is sandwiched between the necked part 1 1 and the 
upper cylindrical ring part 13 at the upper end of the case 10, and these parts are covered and 
reinforced by the holding ring 50. Therefore, the cover 30 does not push loose even if the 
abovementioned hydraulic pressure is high, and the pressure strength of the filter is high. 

Also, the hydraulic pressure in the case 10 acts to push the case 10 outward. Although the 
burst strength of the case 10 is not a great problem with regard to this force, the seal created by 
the second seal member 42 can be compromised if the lower cylindrical ring part 12 of the case 
10 is expanded outward by the force, so that oil can leak at this location. There is thus a 
possibility that the pressure strength will be lowered. In this example, however, expansion of this 
part is unlikely because the lower holding ring part 51 of the holding ring 50 is pressed onto the 
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lower cylindrical ring part 12, and the pressure strength resisting oil leaks at this location is also 
sufficient. 

Also, it was experimentally confirmed that with the spin-on filter with the above 
constitution, when the case 10 was formed of a steel sheet (SPCC sheet) L2 mm thick, its 
pressure strength was 100 kg/cm or more. 

Oil leaks due to impaired sealing of the abovementioned second seal member are 
problems only when the operating oil pressure is very high, and it is not necessarily required to 
cover the lower cylindrical ring part 12 with the holding ring. For this reason, the holding ring 
may also be pressed onto and cover only the upper cylindrical ring part 13. Also, as shown in 
Figure 4, the upper cylindrical ring part 13 projects upward, the holding ring 55 is pressed onto 
the upper cylindrical ring part 13, and the upward-projecting part is folded over to the outside so 
that this folded-over part 13a covers the holding ring 55. Furthermore, the upper end of the case 
10 of Figure 2 can project upward and be folded back as shown in Figure 4. 

Also, it was experimentally confirmed that with the constitution as shown in Figure 4, 
when the case 10 was formed of a steel sheet (SPCC sheet) 1.2 mm thick, its pressure strength 
was 60 kg/cm 2 or more. For this reason, if the sheet thickness of the case 10 is increased, the 
pressure strength can be further increased. 

In the above example, the upper cylindrical ring part 13 is press-molded inward, but a 
constitution as shown in Figure 5 is also taken into consideration. Here, the outer periphery of a 
cover 30' is formed from one cylindrical surface 35', and the part of case 10' above the necked 
part 11 is also formed as one cylindrical ring part 12'. The outer periphery of the upper edge of 
the cover 30' and the upper end of the cylindrical ring part 12' of the case 10' are joined by 
argon gas welding, silver brazing, etc. This welding or brazing not only prevents the case 10' 
from being pushed loose, but also prevents the escape of an internal fluid. The second seal 
member therefore is not required in this case. 

c. Effects of the invention 

As explained above, according to the present invention, the outer peripheral part of the 
cover is formed in stepped fashion from a lower cylindrical part with a diameter that fits into the 
upper opening of the case and an upper cylindrical part that is positioned above the lower 
cylindrical part and that has a diameter smaller than the lower cylindrical part. With the lower 
cylindrical part fitted to the upper opening of the case, the cover is inserted into the case and the 
part at the upper end of the case for covering the upper cylindrical part is joined to the upper 
cylindrical part by press-deforming it inward in the radial direction. Furthermore, the holding 
ring is pressed and installed on at least the part that is joined to the upper end of the case of the 
upper cylindrical part. Thus, even if the fluid pressure in the case is high, the cover is not pushed 
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out by the pressure, and the pressure strength is high. Also, if the holding ring is extended to the 
lower cylindrical part of the cover and also covers that part, the seal made by the second seal 
member installed at the lower cylindrical part can be prevented from being weakened by the 
internal pressure, so that the pressure strength can be further increased. 

Brief description of the figures 

Figure 1 is a plan view showing the spin-on filter of the present invention. 

Figure 2 is a cross section showing the abovementioned spin-on filter. 

Figures 3A and 3B are cross sections showing the installation of a cover in a case during 
assembly of the abovementioned spin-on filter. 

Figure 4 is a cross section showing another example of the cover installation part. 

Figure 5 is a cross section showing a cover installation part of another spin-on filter. 

10 Case 

12 Lower cylindrical ring part 

13 Upper cylindrical ring part 
20 Filter element 

22 Filter paper 

30 Cover 

3 1 First flow passage 

32 Second flow passage 
4 1 , 42, 43 Seal members 
50 Holding ring 



so 




Figure 1 




Figure 4 




Figure 5 



